Continuous spinal anaesthesia has not been widely used in Australia. Epidural anaesthesia is often inadequate in patients with previous spinal surgery, as distribution of local anaesthetic in the epidural space is unpredictable. Two cases are presented where continuous spinal anaesthesia enabled satisfactory analgesia and anaesthesia to be obtained for labour and caesarean delivery respectively.
Epidural analgesia is increasingly popular in obstetric practice, and patient-controlled techniques have become widely accepted since first reported during labour 1 . Advantages of patient-controlled epidural analgesia (PCEA) include small bolus drug doses, instant access to analgesia and a sense of control for the parturient. However, epidural catheter techniques themselves create difficulties, including the asymmetric spread of anaesthetic solution and subsequent inadequate analgesia. Consequently, PCEA will not be acceptable to the user if the spread of solution is not uniform.
Combined spinal-epidural analgesia, by contrast, should more reliably produce symmetrical analgesia, requires lower drug doses and is of faster onset than epidural analgesia. Once the spinal analgesia component has worn off, however, analgesia provided by the epidural catheter is subject to the same vagaries as conventional epidural analgesia.
Continuous spinal analgesia (CSA) using smallgauge catheters is popular in Europe and the U.S.A. for general and orthopaedic surgery, although use of 32 gauge catheters was suspended in the U.S.A. in 1992. This followed the development of the cauda equina syndrome in a small number of patients, as a result of concentrated solutions of hyperbaric local anaesthetic producing neurotoxic effects 2 . The following report describes the use of 22 gauge spinal catheters in the anaesthetic management of the delivery of two women whose previous back surgery made epidural analgesia impractical.
CASE HISTORIES Case 1
A 29-year-old woman who had previously undergone anterior and posterior spinal fusion at L5/S1 requested epidural analgesia in her first labour. The scar extended from the spinous processes of L4 to S2. The attending anaesthetic registrar inserted an epidural catheter without difficulty at L1/2 and good analgesia was obtained for the next three hours. However, when the decision was made to proceed to caesarean delivery, it was not possible to achieve good sacral anaesthesia. Accordingly, a combined spinal-epidural technique was performed at L2/3, allowing surgery to proceed. The catheter was inserted 5 cm into the epidural space for postoperative analgesia, but subsequently withdrawn 1.5 cm following inadvertent venous cannulation. This catheter was removed two hours into the postoperative period when a dose of pethidine 50 mg failed to provide satisfactory analgesia. Good analgesia was then achieved by means of intravenous (IV) patient-controlled analgesia.
During her second pregnancy, she presented in established labour at 4 cm cervical dilatation. She had not been referred to the Department of Anaesthesia in the interim, despite the documented problems associated with epidural analgesia for her first labour and delivery. She was offered and consented to a continuous spinal analgesic technique. A 22 gauge spinal catheter was inserted over a 27 gauge modified Whitacre needle (Spinocath®, B. Braun), using full asepsis.
Following establishment of IV access, identification of the epidural space at L3/4 in the sitting position was achieved with a conventional 18 gauge Tuohy needle (supplied) using loss of resistance to air. The catheter-over-needle was passed through the epidural needle and advanced until the dura was penetrated. Cerebrospinal fluid (CSF) flow down the catheter lumen confirmed subarachnoid positioning of the spinal needle tip (which protrudes 2 mm beyond the end of the catheter). The needle was then carefully advanced a further 3 mm to ensure correct placement of the spinal catheter tip within the CSF. The full length of the hollow needle and its proximal stylet were then held firmly and horizontally with the operator's right hand. The catheter was held equally firmly in the hub of the Tuohy needle by the left hand to allow removal of the needle from the catheter in one continuous horizontal movement away from the patient. This manoeuvre minimizes friction between the catheter and the stylet, reducing the risk of accidental withdrawal of the catheter. The spinal catheter was then advanced 5 cm into the CSF, after which it was tunnelled 6 cm to the right using a technique described previously 3 , in order to secure it and minimize the risk of infection.
An initial dose of 0.1% bupivacaine 2 ml (2 mg) with 25 µg fentanyl (0.5 ml) provided complete relief of pain within two minutes, with no change in blood pressure (BP). The patient was then supplied with a patient-controlled analgesia device made specifically for the application. A reservoir syringe of 60 ml, connected by high-resistance tubing to a 2 ml injector syringe, had been fashioned by the manufacturer (GO Medical, Subiaco, W.A.) ( Figure 1) to provide a lockout time of 60 minutes. Each bolus delivered the same dose of drugs as used initially, and eight such boluses were self-administered over the next eight hours, to good effect and without haemodynamic disturbance. Monitoring by midwifery staff followed our guidelines for epidural analgesia, namely BP and pulse every five minutes for 20 minutes, and then hourly. Two staff-administered boluses of 0.1% bupivacaine 2 ml (2 mg) were required to achieve analgesia for vacuum delivery. The catheter was removed shortly after delivery. No postural headache occurred prior to discharge on the fourth postpartum day.
Case 2
A 25-year-old woman who had a congenital leftsided hypoplasia with underdeveloped limbs and breast, and an absent thumb, had undergone corrective spinal surgery as a young adult. The epidural analgesia provided during her first labour had been totally inadequate, and she first presented to the outpatient Anaesthetic Clinic requesting general anaesthesia for her scheduled elective caesarean. After lengthy discussion, she agreed to have continuous spinal anaesthesia instead.
A spinal catheter was inserted as described above with the patient sitting. Monitoring was instituted with non-invasive blood pressure, electrocardiogram and pulse oximeter. Identification of the epidural and then subarachnoid space proved uneventful and the spinal catheter was tunnelled laterally. Surgical anaesthesia to T2 was obtained using 0.5% hyperbaric bupivacaine 2 ml (10 mg) with 25 µg fentanyl (0.5 ml). An infusion of ephedrine 30 mg in 500 ml saline was commenced at the time of spinal injection to maintain normotension. Surgery was uneventful and she experienced no intraoperative pain. Delivery of an alert infant was followed by administration of 5 IU oxytocin and cefotetan 1.0 g to prevent wound infection. At the end of the procedure, rectal diclofenac 100 mg was administered.
In the postoperative period, she was provided with a 60 ml disposable PCA device as described above. The reservoir was filled with 600 µg each of fentanyl, clonidine and morphine, such that a 2 ml bolus delivered 20 µg of each drug. The high quality analgesia from each bolus lasted three to four hours, but was accompanied by nausea. After 24 hours, the solution was reformulated without morphine, which led to resolution of the nausea without altering the quality of the pain relief. Monitoring was performed according to departmental guidelines pertaining to patient controlled epidural opioids, with nurses assessing level of consciousness and respiratory rate hourly, and BP and pulse four hourly.
Mobilization was facilitated by her pain-free state, and, because her chronic, severe back pain was no longer evident, she was reluctant to have the spinal catheter removed. To allay concerns about infection, 3 to 4 ml of CSF were aspirated daily from the catheter, distal to the epidural filter, and sent to the Department of Microbiology for immediate microscopy. No bacteria or white cells were seen during the nine postoperative days of catheterization and no antibiotics were prescribed. A mild frontal headache developed three hours after the catheter was removed, but this resolved soon after consumption of caffeine-containing Pepsicola ® . There was no further complaint of headache and the patient was discharged some days later, when her child was fit to leave hospital.
DISCUSSION
The first use of PCEA in labour, in a comparative study with continuous infusion, was described by Gambling in 1988 1 , and the technique has since become increasingly popular. Subsequent studies have examined bolus size and lockout interval 4 , the place of background infusion 5 and comparison with nurse-administered boluses 6 .
Combined spinal-epidural anaesthesia has several advantages over conventional epidural anaesthesia for caesarean delivery, including more rapid onset, reduced toxicity and greater patient satisfaction 7 . Combined spinal-epidural analgesia for labour is also becoming increasingly popular 8, 9 . Both techniques involve a single spinal injection with subsequent drug administration via the epidural catheter. This has implications for drug dose and effect, as epidural drug doses are usually many times the spinal dose, and the exact position of the epidural catheter is not initially known.
There have been case reports in recent years of patient-controlled spinal analgesia for postoperative pain management 10 , and microcatheter techniques have been used to provide anaesthesia for caesarean delivery in patients with Charcot-Marie-Tooth disease 11 , aortic stenosis 12 and arthrogryposis multiplex congenita 13 . More recently, Rundshagen et al compared patient-controlled and nurse-administered spinal analgesia in the postoperative period 14 . This is the first reported use of a spinal microcatheter for caesarean delivery and postoperative patientcontrolled spinal analgesia.
Continuous spinal anaesthesia for caesarean section leads to greater haemodynamic stability than a single bolus spinal injection 15 , as dose titration allows a more gradual onset of regional blockade. Additionally, fetal pH is less likely to be affected, because umbilical arterial blood flow remains stable 15 .
Eleven cases of cauda equina syndrome have been reported since spinal microcatheters were introduced in 1990, and in 1992 the Food and Drug Administration (FDA) of the USA withdrew from the market spinal catheters smaller than 24 gauge 16 . It is probable that cauda equina syndrome followed deposition of high concentrations of local anaesthetic and irreversible neurotoxicity. The small calibre of microspinal catheters was thought to have contributed, in that dispersal and mixing of the local anaesthetic in the CSF is impaired. Lignocaine is considered more likely to produce neurotoxicity than bupivacaine 17 . Even when catheters of 22 gauge are used, it would seem prudent to use only bupivacaine in the minimum effective dose. Even then, neurological complications can occur 18 .
The incidence of post dural puncture headache (PDPH) is reduced with pencil-point needles compared with cutting needles 19 , but their role in CSA has not been evaluated. A retrospective review of use of macrocatheters (20 and 24 gauge) suggests an incidence of PDPH of 3% in the non-obstetric population. Parturients in the same series had an alarming incidence of 33% after microcatheter (28 gauge) insertion 18 . Further studies are indicated in this area.
Although the Spinocath ® uses a 27 gauge pencilpoint needle, the greater diameter of the microspinal catheter may increase the incidence of PDPH. Insufficient data are available to quantify this incidence. On the other hand, the larger catheter size makes insertion easier and reduces the likelihood of kinking. In addition, aspiration of CSF, which is difficult with 32 gauge catheters, is simple, and potential maldistribution of solution in CSF should be less. The status of the CSF can be determined easily and frequently during prolonged use and the catheter removed if any sign of infection develops.
Patient-controlled spinal analgesia is a novel and infrequently used approach that has advantages over PCEA such as reduced drug use and more rapid onset of effect. Post caesarean pain relief in this case was excellent and obtained with a combination of fentanyl and clonidine. Some may object to the length of time the catheter was left in place (Case 2), and there are no data to indicate how safe it is. However, this unusual patient had persuasive reasons for requesting prolonged analgesia, and she was watched carefully. Optimum drug doses and combinations for continuous spinal analgesia have not been established.
